Abstract Climate change presents additional challenges to a diverse country like Cameroon that shares the Congo Basin rainforest. Not only is the population vulnerable to the direct effects of climate change, forest-dependent communities are also vulnerable to changing environmental policy that may affect their access to forest resources. Using a qualitative approach to data collection through semi-structured interviews and content analysis of relevant documents, the perception of decision-makers within, and the response of the institutions of the state, the private sector and civil society to the complex challenges of climate change in the Congo Basin forest of Cameroon were analysed. Results indicate that while decision-makers' awareness of climate change is high, a concrete institutional response is at a very early stage. Cameroon has low adaptive capacity that is further constrained by weak linkages among government institutions nationally and between different levels of government and with communities. Civil society institutions play a role in enhancing government capacity to respond, particularly in relation to new international policies on climate change and forests. Adaptive capacity would be further enhanced by facilitating institutional linkages and coordinating multilevel responses across all boundaries of government, private sector and civil society. A collaborative capacity builder could foster the transfer, receipt and integration of knowledge across the networks, and ultimately build long-term collaborative problem-solving capacity in Cameroon.
Introduction
Predicted future changes in climate, with consequent impacts on ecosystems and physical systems, pose significant challenges for society. Forests are expected to face significant pressure from climate change over the next century which will potentially disrupt the important ecological, economic, social, and aesthetic services that forests provide to other natural systems and humankind (Intergovernmental Panel on Climate Change (IPCC) 2007b ; Bonan 2008; Eastaugh 2008) . Such future changes will have a strong impact on natural resource-dependent communities through a multitude of primary and secondary effects in both natural and social systems (Adger 2003b) . According to the World Bank, more than 1.6 billion people worldwide depend on forests for their livelihoods, the majority of whom live in extreme poverty. Of that number it is estimated that 60 million indigenous people are totally dependent on forests, 350 million are highly forest dependent, and 1.2 billion are dependent on agroforestry (The World Bank 2008a).
In Africa, over two-thirds of the population of approximately one billion people, rely directly or indirectly on forests and woodlands for their livelihood, as well as medicinal plants and common pool forest resources for meeting essential fuel wood, grazing, and other needs (The World Bank 2004) . Similar patterns of dependency are observed in the Congo Basin Forests whose over 30 million inhabitants, representing over 150 ethnic groups, depend on the forest for food, shelter, and other livelihood activities (Congo Basin Forest Partnership 2006) . The vulnerability of tropical forest ecosystems to climate change represents a risk to the livelihoods of these forest-dependent communities and to the development of national economies. This vulnerability is exacerbated by historical and contemporary problems related to natural resource mismanagement, conflict and inequality (Annecke 2002; Dixon et al. 2003) .
The Congo Basin Forests of central Africa represent a vast transboundary natural resource pool indispensable to the national development plans of the six countries of the region.
1 Cameroon, which shares the Congo Basin, is dependent on the forest for a large part of its economy from industrial timber harvesting (Republic of Cameroon 2003; Whiteman and Lebedys 2006) . Additionally, local communities depend on the forest for subsistence and commercial agriculture as well as the harvesting of non-timber forest products (NTFPs). The growing local and export markets for NTFPs provide a significant contribution to the livelihoods of poor forest dwellers and the urban and peri-urban unemployed (Ruiz Pérez et al. 2000; Shackleton et al. 2007) .
As the second largest contiguous rainforest in the world, the Congo Basin represents a carbon reserve of global significance for regulating greenhouse gas emissions (Congo Basin Forest Partnership 2006; Hoare 2007) . Therefore, opportunities from international policy on Reduced Emissions from Deforestation and Forest Degradation (REDD) to mitigate climate change through maintenance and restoration of forest carbon sinks, also have the potential to contribute to other goals. In particular, forest conservation under REDD could contribute to the maintenance of biodiversity as well as ecosystem services in forested areas (Hare and Macey 2008; Streck et al. 2008 ; Thompson et al. 2009 ). Conservation of forests would also reduce the vulnerability of local forest-dependent communities to climate change and enable them to adapt (Locatelli et al. 2008) . While still hotly debated, many feel that a 'propoor' REDD may represent a strategy for economic development and poverty reduction in developing countries (Luttrell et al. 2007; Brown et al. 2008a; Richards and Jenkins 2007) . Beyond the potential benefits from such a policy, there are many concerns that have been raised regarding not only the challenges to implementation, but also their potential effect on the livelihoods of forest-dependent communities (Angelsen 2008; Fry 2008; Humphreys 2008, Rights and Resources Initiative 2008) .
In Cameroon, as in many African countries, the state is the sole guardian and chief manager of all forests in the country and has the exclusive right to exclude and allocate rights to economically exploit forest resources to the local population and corporate companies (Van den Berg and Biesbrouck 2000) . Although most forest people gain access to the forest through customary systems of tenure, customary land rights are not legally recognized as ownership rights but as user rights (Diaw 1997; Van den Berg and Biesbrouck 2000; Cotula and Mayers 2009) . Community forestry was introduced with the Forestry Act of 1994, but devolved rights are limited to management under supervision of the government (Vabi et al. 2000; Oyono 2004b, a; Cotula and Mayers 2009) . The complexity of managing such an important socialecological system underscores the importance of searching for ways to enhance the capacity of the system to respond to the challenge. In social-ecological systems, the existence of institutions and networks that learn and store knowledge and experience, create flexibility in problem solving and balance power among interest groups, play an important role in enhancing adaptive capacity (Tompkins and Adger 2004; Walker et al. 2006; Pahl-Wostl 2009) . In climate change research, the institutions of the state, the market, and civil organizations have been found to play an important role in determining response to changing environmental and policy conditions and risks (Adger 2000; Adger and Vincent 2005; Smit and Wandel 2006) . Studies have shown that a significant factor influencing the climate policies that are adopted is the way in which decision-makers perceive climate change (Pielke 1998; Koch et al. 2007) . Given the important role that the Congo Basin forest plays in the economy and livelihoods of the people of Cameroon, it is important to understand the perspectives and response of important stakeholders with respect to the opportunities and challenges of climate change.
The aim of this research is to analyse the perceptions of decision-makers within, and the response of the institutions of the state, the private sector and civil society to the complex challenges of climate change in Cameroon. First the literature on vulnerability and adaptation to climate change is reviewed and the important role of institutions in enhancing climate change response is discussed. The research methods are then described and interview results of how different representatives of the various institutions perceive climate change and its impact on Cameroon are presented. Additionally, the current strategic priorities of the different institutions to address climate change are outlined as well as respondents' perception of the constraints on Cameroon's capacity to respond. A multi-level governance framework is used to analyse the networks occurring between different institutions, as well as other important stakeholders. The paper concludes with a discussion of the results and suggests opportunities for building adaptive capacity to climate change in Cameroon.
Vulnerability and adaptation
Within the climate change literature, the vulnerability of any system (at any scale) is reflective of (or a function of) the exposure and sensitivity of that system to hazardous conditions and the ability or capacity or resilience of the system to cope, adapt or recover from the effect of those conditions (Smit and Pilifosova 2003; Adger 2006; Smit and Wandel 2006) . Adaptive capacity refers to the potential or capability of a system (whether environmental, social or economic) to cope with not only climate risks but also climate opportunities (Adger 2003b; Keskitalo 2004) . It is similar to other commonly used concepts such as adaptability, coping ability, management capacity, stability, robustness, flexibility and resilience (Smit and Wandel 2006) . Adaptive capacity is a function of the asset base from which adaptation actions and investments can be made (Adger and Vincent 2005) . Some determinants of adaptive capacity are mainly local while others reflect more general socio-economic and political systems. They include economic wealth, technology, information and skills, infrastructure, institutions, social capital and equity Pilifosova 2001, 2003) . These determinants are closely interconnected and important to consider when examining strategies to enhance the capacity of a system to adapt to climate change.
Institutions have long been identified as a key part of governing human interaction with a changing environment. Broadly defined, institutions are the prescriptions that humans use to organize all forms of repetitive and structured interactions (Ostrom 2005) . O' Riordan and Jordan (1999) state that institutions apply both to structures of power and relationships as found in organizations with leaders, membership, resources and knowledge, and socialized ways of looking at the world as shaped by communication, culturally ascribed values, and patterns of status and association. Institutions for monitoring and responding to environmental and social changes determine the tightness of feedbacks among social and ecological components and ultimately affect their adaptability (Walker et al. 2006) . Additionally, interactions between local and higher level institutions affect the capacity of a community to respond to change Smit and Wandel 2006; Agrawal 2008) . According to Adger (2000) , the institutions of the state, market, and civil organizations are major determinants of collective security, social vulnerability, and environment and resource allocation.
In social-ecological systems, the existence of institutions and networks that learn and store knowledge and experience, create flexibility in problem solving and balance power among interest groups, play an important role in adaptive capacity (Tompkins and Adger 2004; Walker et al. 2006; Pahl-Wostl 2009) . Furthermore, strong networks among diverse institutions across scales enhance the adaptive capacity of the system to respond to the challenges of changing circumstances. However, weak links among institutions that fail to plan for changing environmental and policy conditions and risks, constrain adaptive capacity and increase vulnerability (Adger and Vincent 2005) . Adaptive capacity is reflected in the adaptations or changes in a system to better deal with problematic exposures and sensitivities (Smit and Wandel 2006) . Given the diversity of impacts of climate change, it is a problem that demands concerted collective action involving a multilevel response from many institutions and other actors (Adger 2003a; Thynne 2008) .
Methods
This research was carried out in the Republic of Cameroon, a country in central Africa covered by the Congo Basin Forest in the south, which is an important part of its economy and source of livelihood for the local population (Fig. 1) . While there are many formal and informal institutions at different levels that could potentially have been included in this study, for the purposes of this research we focused on formal national, regional and international institutions because of their decision-making role in climate change or forest issues or because of the impact climate change might have on them in the future ( was collected from representatives of six national and international forestry companies who have obtained or are in the process of obtaining certification as practitioners of sustainable forest management by third party review. While it is recognized that the views of these forestry companies may differ from those that are not involved in certification processes, it was not possible to obtain interviews with representatives of others. Within civil society, respondents from eight national and international non-governmental organizations (NGOs) operating in Cameroon were interviewed. One regional organization, the Central African Forest Commission (COMIFAC), was also included. Additionally, data was collected from three international organizations. The representatives of the institutions were chosen for interviews because of their decisionmaking role or involvement in the climate change debate. Where there was no active institutional participation on climate change issues, the positions of those chosen exposed them to the issues in general terms. In most cases, one respondent from each institution was interviewed, except for the Ministry of Forests and Wildlife, which had two respondents. Twenty-seven semi-structured, open-ended interviews were conducted in September and October 2008. Use of this qualitative approach in data collection, allows the interviewer to use a guide to explore similar questions with all the institutional representatives, with the flexibility necessary to ask further questions in order to elucidate the subject (Patton 2002). See Table 2 for the general interview guide. Interviews were conducted in French or English, depending on the preference of the person being interviewed and were digitally recorded for later transcription. Direct quotations from French have been translated into English. Interview data was supplemented by a review of relevant documents, strategies, press releases and government statements related to the key themes.
Content analysis of the data was done in order to identify, code and categorize the patterns in the data following key themes as outlined in the interview guide (Patton 2002) . Key themes explored during the interviews were the effects of climate change on the population of Cameroon and in particular the Congo Basin Forest area. Additionally, the perceptions of international climate change policy were noted. Institutional strategic priorities related to climate change and perceptions of Cameroon's capacity to adapt were also explored. Opportunities and constraints in implementing activities were highlighted. A multi-level governance framework was used to analyse the relationships occurring among different institutions and with other important stakeholders (Keskitalo 2004; Koch et al. 2007 ). Linkages were classified as non-existent, weak (little contact), moderate (occasional contact) and strong (ongoing regular contact).
Results

Perceptions of impact of climate change
All interviewees were aware of the issue of climate change, and there was broad consensus that the poor would be most affected. They felt this would be a result of changes that would affect agriculture and forests which are the key sources of livelihood. Additionally, it was felt that if there were any climate events, such as floods, the poor would also be the most affected. As one government official said, "It is the poor people and the people with economic problems like ours, who will undoubtedly be hurt the most." While acknowledging the direct effects of climate change, respondents felt that any changes in the forests would happen in the long term. They stated that climate change would have an effect on biodiversity in the forest zone, which could lead to changes in the range of some species of plants and animals and possibly their ultimate disappearance. This in turn would have a negative effect on local communities who depend on the forest for their livelihood. They felt that these changes in the forest would affect indigenous huntergather populations differently than agriculturalists. One NGO commented, "The primary impact is of course on the biodiversity. You know that with climate change there will be many changes in habitat. That means that what the local population eats will change. ... Therefore, if there is an impact on what people are eating, there is automatically a negative impact on the well-being of communities."
Respondents also suggested that an indirect effect of climate change on the forest could result from increased migration from the north to the southern part of the country, which Table 2 Types of questions that were explored during interviews with representatives of government, the private sector and civil society Sample Interview Guide Could you explain to me the mandate of your government department, NGO or the type of business that your company does? Please specify the types of activities that you do.
Are any of your activities related to climate change mitigation or adaptation? Please specify the types of activities that you are doing.
What are the opportunities and constraints in carrying out your work? Either in the climate change area or in general?
What will be the impact of climate change on the people of Cameroon?
Are you aware of international policies related to climate change? What measures will enhance the adaptive capacity of Cameroon to respond to climate change?
What is your primary way of communicating or relating to others in government or other organizations or local people? on the issue of climate change?
would place pressure on forest resources. The northern part of Cameroon is part of the Sudano-Sahelian zone, and respondents suggested that climate change would be more prominent in the short term in this region leading to increasing variability in the timing and amount of rainfall. Many respondents expressed concern that changes, possibly due to climatic change, were already being observed in terms of variation in the arrival of rains which affect the agricultural calendar and forestry operations. The concern was expressed that the timing of wet and dry seasons was not as distinct as in the past and that this was having an impact on agricultural production in the short term. Several representatives of forestry companies felt that the unpredictability of the rains as well as the quantity of rain was beginning to affect their business operations. As they are unable to harvest timber during the rainy season these changes result in a disruption in their harvest plans.
Other respondents stated that changes were already evident outside of the forest zone, particularly in the northern part of the country as the desert was advancing. Additionally, one NGO stated that in the coastal areas, elderly people told stories of how the sea level has changed over their lifetime. However, one government official stated that although some changes were being observed, it was not necessarily a result of climate change as there were other occurrences of environmental degradation that could lead to increased flooding, for example. One NGO also felt that changes due to logging and mining were currently occurring that were not due to climate change, and were having a negative effect on the biodiversity of the forests as well as on livelihoods of local people.
Perceptions of climate change and international policy
The general perception among government institutions was that the developed countries should bear the weight of the responsibility for climate change and should be ready to compensate developing countries financially for any efforts in climate change mitigation. Some representatives were very firm in their statements concerning the fact that climate change is the responsibility of developed nations, not Africa. Other government representatives expressed concern that Cameroon be able to have a real voice in current international negotiations which they perceived was not always the case. One stated, "…the risk is that it will all be negotiated without us, without our country being admitted...there are many things that are negotiated, and they are presented to us as a done-deal that we must implement." In particular, concern was expressed about the implications of the international negotiations surrounding REDD for the people of Cameroon. There was an acknowledged need for this international policy to take into account the concerns of the poor.
NGOs expressed concern that REDD could have far reaching implications for indigenous and forest-dependent communities whose access to the forest could be restricted to ensure forest conservation. One NGO suggested that the possibility of revenue via REDD was seen by government officials as a "cash cow". He expressed concern that, in a manner similar to other international initiatives, such as with HIV/AIDS, there would be little accountability and that the end result would not benefit the people of Cameroon or the global climate.
Current strategic priorities to address climate change
Government
While climate change is just coming to the fore as a priority in most institutions interviewed, the national government of Cameroon ratified the Kyoto Protocol in 2002. In accordance with the Kyoto Protocol, a designated authority for the Clean Development Mechanism (CDM) was created to foster the development of such projects in Cameroon. Some international donor-supported workshops have been held to disseminate information and some CDM projects have been developed, but at the time of writing no projects had reached the stage of final approval (UNFCCC 2009). A national office was also created in the Ministry of Environment and Nature Protection (MINEP) as the national focal point to the United Nations Framework Convention on Climate Change (UNFCCC). Most recently, the President of the Republic announced that a national observatory will be built which will provide ongoing monitoring of climate data. The national observatory will have two roles, first as a tool to help facilitate decision making in all sectors on climate change, and second to be a permanent monitor of the carbon stock of Cameroon.
While the Climate Change desk in MINEP appeared to be under staffed and lacking in resources, it has accomplished some important tasks. In 2004 they developed the first national communication on climate change which provided an inventory of the greenhouse gas emissions in Cameroon, based on its geography and all sectors of the economy. At the time of the research, they were in the process of developing the second national communication on climate change. Additionally, an assessment of the vulnerability of Cameroon to future climate change was done with international support, and the coastal zone and the Sudano-Sahelian zone were identified as being particularly vulnerable. Cameroon has joined other Congo Basin countries to contribute to the international negotiations on post-Kyoto, particularly aspects related to REDD. In fall 2008, Cameroon presented its Readiness Planning Idea Note (R-PIN) to the World Bank and was accepted as one of 30 developing countries to the Forest Carbon Partnership Facility (The World Bank 2008b). As Cameroon is not a designated Least Developed Country, it was not required to develop a National Adaptation Program of Action (UNFCCC 2010).
The Ministry of Forests and Wildlife (MINFOF) and its associated parastatal, the National Agency for Forest Development (ANAFOR), responsible for reforestation efforts in the country, felt that the tree planting projects they were embarking on, particularly in northern Cameroon, were a key part of responding to climate change. Some reforestation projects were also currently under development as CDM projects. Additionally, MINFOF was closely following the international negotiations around REDD and its implications for the Congo Basin forest. IRAD has also been involved in some past research on carbon dynamics and land use in the humid forest zone (Kotto-Same et al. 1997) . Government officials said that it was now time for Cameroon's policy on climate change to be integrated into all aspects of government.
However, the result of all government interviews and review of documents seemed to indicate that there was little concrete integrated action on climate change. Any action that was being carried out was clearly at a very early stage. Other government departments, while being aware of the issue had not begun any work in that area. Many NGOs interviewed felt that, while there had been some announcements at the national level, the issue of climate change had not yet become a priority for the government of Cameroon. They felt that parliamentarians who were elected for terms of only five years, were not interested in an issue which they feel will have no consequences for several decades or for their re-election.
Non-governmental and International Organizations
Some NGOs interviewed have already made climate change a priority for their work in Cameroon. For example, The World Conservation Union (IUCN) has climate change as a strategic priority for their plan of work from 2009-2012 with a focus on building knowledge around the issue and investigating alternative sources of energy that will have less of an impact on the global climate. Additionally, it works with the Central African Forest Commission (COMIFAC), a regional body which draws together political officials and civil society to harmonize environmental policy, with the objective of promoting the conservation and sustainable management of the Congo Basin forest ecosystem.
The regional organization of the Central Africa Forest Commission (COMIFAC) has been playing a key role in capacity building and coordinating a response to REDD across the countries of the ecoregion ( Most NGOs felt that the work that they were already doing with forest-dependent communities related to sustainable development, while not explicitly about climate change, was laying a solid foundation for helping local people to adapt to climate change. Another NGO stated that they were actively integrating climate change into their program, as there was a lot of international money available for climate change that could also be used to benefit other aspects of their work. One local NGO was actively involved in regional initiatives on climate change and was in the process of investigating projects that would be part of the voluntary carbon market.
International organizations are heavily involved in working with government institutions on climate change issues. The United Nations Development Program (UNDP) has been actively building government capacity on the issues, particularly at MINEP, and facilitated the attendance of government officials at international meetings on climate change. La Coopération Française, which has an advisory role in the offices of MINFOF and MINEP, has been most involved in workshops about the CDM and in initiating reforestation projects in some parts of Cameroon, which potentially could come under the CDM. The World Bank has facilitated the preparation of Cameroon's R-PIN for submission to the Carbon Forest Partnership Fund.
Private sector
While some respondents from the forestry companies noted that changes in climate might be affecting their harvesting operations, they did not see climate change as an immediate priority in the overall operations of their companies. However they were aware that it might play a larger role in the future, particularly as a result of international policies such as REDD, the CDM and the voluntary carbon market. The companies interviewed had been certified, or were in the process of becoming certified, as practitioners of sustainable forest management, which they said was a result of pressure from their European customers. Therefore, they felt similar pressure regarding climate change would result in it becoming more of a priority for their companies in the future. Some companies had attended a CASCADE workshop held by la Coopération Française which seeks to enhance African expertise to generate carbon credits (United Nations Environment Program (UNEP) 2008). Several companies felt that as a result of their reforestation practices they were contributing to increasing the carbon sequestration potential of the forests. Others said that they were studying the possibility of co-generation of electricity as a way to reduce their costs and limit greenhouse gas emissions.
Capacity to adapt to climate change
Most institutions felt that a key challenge to Cameroon's capacity to adapt to climate change was a lack of infrastructure and financial and human capacity. At the national level these constraints were seen as being particularly acute in government and research institutions where there is a serious lack of capacity on the technical aspects of climate change. While government officials had attended some capacity-building seminars on climate change, the general feeling was that these constraints on capacity would be a serious problem for Cameroon in the post-Kyoto period. One official stated, "We are entering into a period to prepare the post-Kyoto period. We need to have capacity in terms of information. In terms of monitoring, the quality of forests and others, in terms of receiving and analysing satellite images, in terms of understanding these new tools, such as the carbon market and others, all these require capacity. But, unfortunately, it's necessary to state that here it is not sufficient. ... we have a big problem of capacity.
While there are constraints on the government's capacity to respond to climate change, some institutions felt that Cameroon, as a country which contains part of the Congo Basin forest has an opportunity to influence future international climate change negotiations. However, many institutions also felt that African countries, in general, are at a disadvantage as they have less knowledge of the international negotiation process than northern countries. The Bangui Declaration of the COMIFAC countries also cites a linguistic barrier for central African negotiators (Commission des Forêts D'Afrique Centrale (COMIFAC) 2008). To that end, NGOs and other international organizations are involved in building the capacity of Congo Basin Forest countries concerning the implications of forest policies, such as REDD.
A lack of awareness among the general population of the issue of climate change and its implications was identified by respondents. However, they felt that this was not surprising as it is something that has only recently come to the fore in national discussions. In addition to this knowledge gap, NGOs stated that the population in general is very poor and so have little capacity to respond to extreme climate events, or to formulate positions on international climate policies, such as REDD, which may affect their livelihood. Some NGOs felt that while building a climate observatory was useful, it would be much better for the government to build the capacity of the population to adapt to climate change. Some felt that linking climate change and economic concerns would help the population to better understand its importance. Government institutions felt that a lack of awareness of climate change at the community level was also constraining any reforestation programs that they were trying to implement. Additionally, they are constrained by lack of a clear definition of land tenure.
Institutional networks
Inter-departmental government activity on the issue of climate appeared to be limited, although there was some indication that inter-departmental discussions were occasionally taking place (Fig. 2) . For example, the Director of MINFOF responsible for forests said he had recently started to have regular conversations about climate change with the Climate Change desk in MINEP, particularly since the role of forests had become more prominent in international negotiations. Additionally, with the announcement of an observatory for Cameroon, the Ministry of Scientific Research and Innovation (MINRESI) and its research offices felt that this would increase their interaction with MINEP on climate change research. Other departments, such as the Ministry of Agriculture and Rural Development (MINADER), felt that since they normally needed to communicate with MINEP during the course of their work, that this would logically continue as the issue of climate change becomes more prominent. One government representative said that they had already participated in some seminars on the issue of climate change. ANAFOR already works under MINFOF and some of its work was directly related to climate change mitigation. It is important to note that while interview results indicate that there may be some institutional links at the national scale on climate change, there was no indication of any linkages with lower levels of government or communities.
Some NGOs, felt that government departments were beginning to communicate on the issue of climate change. However, based on their experience, other NGOs felt that climate change was not being integrated into the work of government departments. In particular, they felt that at the present time there was no link between government institutions responsible for biodiversity conservation and those responsible for climate change. One representative commented on a meeting he had attended to discuss biodiversity conservation, "...Ministry of Forests, Ministry of Environment, all the donors, community, working on the programme, to see how the programme is going. It took four, five hours, but nobody talks about climate change! " Additionally, other NGOs commented that government departments had limited collaboration in their work, in general. As evidence they cited the granting of mining exploration permits in protected areas and land already designated for other uses such as logging concessions. The overlap of logging concessions with mining explorations was Questions were also posed to elucidate the linkages between government institutions and NGOs. Some of the larger international NGOs, such as IUCN, Wildlife Conservation Society (WCS) or the World Wide Fund for Nature (WWF), work closely with government, in some cases to strengthen capacity in the area of biodiversity conservation and more recently in the area of climate change. Some NGOs felt that they had more contact with government institutions than the government institutions did with each other. One national NGO, which works primarily with indigenous people, said that they were in communication with the Ministry of Social Affairs but that this was not on the issue of climate change. Additionally, links with COMIFAC appeared to be quite well developed as regional representatives of government were beginning to focus on climate change, particularly the implications of REDD.
In reality, most national NGOs felt that they had few links with government in any area and were not currently part of any discussion on issues of climate change. One NGO representative said that they learned information about the government's action on climate change the same as any other citizen would -from the local media. Other NGOs cited the workshop held by the Congo Basin Forests and Climate Change Adaptation program (CoFCCA), of the Center for International Forestry Research, in 2008 as the first opportunity to have discussions on climate change. Not surprisingly, in contrast, the international organizations of the World Bank, the United Nations Development Program (UNDP) and la Coopération Française worked closely with the government on the issue of climate change. In particular, la Coopération Française functions as a technical advisor to both MINEP and MINFOF.
While links with government were nonexistent on climate change, the forestry companies work closely with MINFOF which monitors their forest exploitation and reforestation. Some have linked with NGOs on climate change through attendance at a CASCADE workshop held by la Coopération Française (United Nations Environment Program (UNEP) 2008). Additionally, one company said that they were involved through la Coopération Française with a reforestation project that is in the CDM application process. Some national NGOs were also part of such workshops. The forestry companies have worked closely with WWF in the process of becoming certified as practitioners of sustainable forest management and are part of the Central African Trade Network. Generally, the forestry companies link with local NGOs in the process of their work in communities.
Another important linkage to consider is that of various institutions with local communities. Since there appeared to be no linkages concerning climate change between national and lower level of governments, it is not surprising that there appeared to be no government action at the community level on climate change. The only possible regular linkage related to climate change appeared to be the tree planting work that ANAFOR carries out in conjunction with local communities. Actors in civil society, international and national NGOs both have close linkages with communities in carrying out their work. The private forestry companies also work in communities by carrying out social service initiatives such as building health clinics.
Discussion
Perceptions and priorities
The fact that there is general awareness among the various institutional representatives interviewed of the problem of climate change is an opportunity for formulating a response. Since many said that they are already noticing some changes that may be explained by global climate change, this may influence decisions that are made in their respective institutions related to climate change. It is also important that many stated that the poor would be most affected by any environmental or policy change. However, how any of these perceptions would be translated into policy was not evident. While representatives of government and civil society institutions stated that climate change was a priority, any concrete response was clearly at an early stage for all institutions in Cameroon, as it is in many countries globally (Orindi and Murray 2005 ; Intergovernmental Panel on Climate Change (IPCC) 2007a; Koch et al. 2007 ). This may be a result of other pressing development issues of poverty reduction, sustainable development, education and economic growth or fiscal constraints. Adger et al. (2003) conclude that in an African context, most countries' priorities relate to poverty reduction and development and not to the risk of long-term climate change, although such issues cannot be divorced from one another.
At the time of the research, the only government institution, which was formulating a response to climate change, was the UNFCCC focal point in MINEP. Likely due to its limited resources, its action has been confined to the development of statements and policies at the national level. Other government institutions were not fully aware of what their roles should be in terms of climate change. While the parastatal, ANAFOR, was continuing to carry out its reforestation mandate, its action addresses only a specific aspect of climate change. Given the importance of the Congo Basin forest in biodiversity conservation, the economy, and the livelihoods of millions of local people, other parts of MINEP, as well as other government departments should have had climate change as a greater priority. Additionally, MINFOF and ANAFOR should have begun to implement recommended forest management practices that would enhance adaptation to the direct effects of climate change (Smith and Lenhart 1996; Robledo and Forner 2005; Seppälä et al. 2009 ). Institutional weakness has been identified in other studies as a source of forest mismanagement in Cameroon (Oyono 2005; Mbatu 2009 ).
However, the recent emphasis on the role of the Congo Basin Forests in mitigation of climate change through such policies as REDD is playing a role in building awareness of climate change for those institutions interviewed. This was particularly true for government and civil society institutions as they are interested in the opportunities presented by REDD, and also concerned about its challenges in terms of implementation. However, any action to take advantage of these opportunities or address apparent challenges is still at an early stage. This is not surprising given that discussions on how REDD should be implemented are still taking place at the international level. However, the global significance of the Congo Basin forest will likely continue to dominate the discourse on climate change in Cameroon in the near future.
The forestry companies were not as aware of the details of climate change policy discussions on forests but were aware that such policies might present opportunities for them to enhance their business. Since the companies interviewed were certified, or in the process of becoming certified as practitioners of sustainable forest management, they are already aware how international pressure on environmental issues can influence their business practices. Therefore, they could be expected to pursue opportunities from international climate change policies on mitigation or adaptation that will also make good business sense in the future. However, not all forestry companies are aware of such opportunities or choose to seek to leverage such benefits from sustainable forest management.
Enhancing adaptive capacity
Similarly to other parts of Africa, Cameroon is considered to have a high level of social vulnerability to the direct effects of climate change due to many factors, such as level of poverty and the level of corruption (Adger and Vincent 2005; Intergovernmental Panel on Climate Change (IPCC) 2007b) . Therefore, it is not surprising that government officials and civil society organizations identified that the key constraint in responding to climate change was a lack of infrastructure and human, technical and financial capacity. According to Smit and Pilifosova (2003) the lack of key determinants of adaptive capacity, such as economic wealth, technology, information, skills and infrastructure, increase the vulnerability of nations and communities to the various challenges of climate change. Lack of these key determinants limits Cameroon's ability to reduce vulnerability and take advantage of opportunities.
In Cameroon challenges come, not only from potential bio-physical changes in its diverse landscape but also from the unknown implications of policies, such as REDD. Despite international discussions of the opportunities presented by various carbon trading systems, questions remain as to whether they can be effective solutions to multiple challenges when implemented in countries, such as Cameroon, with weak governance systems and monitoring mechanisms. Some feel that the scaling up of emissions trading is more of a reflection of the interests of rich countries as opposed to those of poorer countries (Gupta 2008) . Concern has been raised globally about the impact of such policies on indigenous and other forest-dependent communities (Rights and Resources Initiative 2008; Streck et al. 2008; Cotula and Mayers 2009) . Therefore, it is essential that Cameroon increase its capacity in all areas, particularly human and technical capacity, to respond. This will necessarily involve engagement with forest-dependent communities on the issue. Some progress has been made, with international support, such as that from the UNDP and La Coopération Française, which have addressed a lack of capacity in some areas in government, the private sector and civil society institutions. Furthermore, international organizations, COMIFAC and NGOs have facilitated the preparation of the R-PIN so that Cameroon will have the support of the Forest Carbon Partnership Facility in preparing for REDD. However, while awareness has been raised in the various government institutions and NGOs, and a climate observatory has been promised, huge gaps in information, skills and technology remain. This is particularly evident in the limited resources of the MINEP focal point to address climate change issues. There are also concerns as to whether or not Cameroon has the capacity to have an effective voice in future negotiations on climate change. A concern for an effective African voice in climate change negotiations has been echoed by other African countries (African Forest Forum 2009).
As identified earlier, the existence of institutions and strong networks that learn and store knowledge and experience, and plan for changing environmental and policy conditions and risks enhance adaptive capacity (Tompkins and Adger 2004) . Good inter-sectoral coordination is also important since policies in other sectors such as agriculture, transportation and resource development will have significant impacts on forests (Seppälä et al. 2009 ). Furthermore, the recent integration of diverse actors in global forest governance has enhanced sustainable forest management (Visseren-Hamakers and Glasbergen 2007; Agrawal et al. 2008) . Therefore, it is of concern that results show that overall current institutional linkages within government at the national level are weak, in particular on the issue of climate change. Such weak institutional linkages on climate change have also been noted in other African countries (Orindi and Murray 2005; Koch et al. 2007 ). The apparent lack of links with different levels of government and local communities in Cameroon regarding climate change constrains adaptive capacity and could increase the vulnerability of local populations (Smit and Wandel 2006) . However, the moderate linkages of international organizations and international NGOs with MINEP are playing an important role in enhancing the capacity of Cameroon to respond. Additionally, the regional connection of Congo Basin countries through COMIFAC provides a network for sharing of resources and knowledge to coordinate a response to new policies like REDD. Other networks such as the African Forest Forum also have a role to play in capacity building (African Forest Forum 2009) .
It has been shown that well-connected networks enhance communication, favour collaboration, build social capital and foster innovation which is essential in dealing with an issue such as climate change (Carlsson and Sandstrom 2008) . Therefore, it is essential that networks of stakeholders in government, civil society and the private sector be strengthened in order to increase Cameroon's overall adaptive capacity. However, it is also critical that government institutions engage with the local population whose livelihoods are most at risk from changing environmental and policy conditions. Such engagement will increase adaptive capacity as it will provide opportunity for sharing of knowledge and concerns and build social capital (Tompkins and Adger 2004; Walker et al. 2006; Pahl-Wostl 2009) . Government respondents felt that this may be most effectively done through international and national NGOs who already have close relations in working with communities. NGOs already play a key role in linking with communities in decentralized forest management in Cameroon (Brown et al. 2008b) .
However, since the complexity of the climate change problem requires a coordinated, multilevel response from many institutions and other actors it is important to design appropriate institutions that can facilitate such linkages. In tackling such 'wicked problems ' Weber and Khademian (2008) identify that a collaborative capacity builder, from either inside or outside government, is often helpful in fostering the transfer, receipt and integration of knowledge across the networks and ultimately building long-term collaborative problem-solving capacity. While the UNFCCC focal point in MINEP has potential to play such a role, it is severely limited by a lack of resources. Therefore, while Cameroon's institutional capacity needs to be reinforced in many areas, building human and technical capacity in this office may be one way to enhance the country's overall adaptive capacity. However, a collaborative capacity-builder could also be located within civil society.
The weak networks among institutions, in general, and on climate change in particular, has serious implications for the effectiveness of national response to climate change and to new international policies on forests. Therefore, networks need to be strengthened at the level of policy making, as well as at the level of implementation of adaptation strategies. While constraints on capacity need to be overcome, according to one government official "there are still some institutional arrangements that need to be put into place in order to adequately respond to climate change." The development of institutional arrangements could be facilitated by the presence of a collaborative capacity builder, that could strengthen networks so that the transfer and receipt of knowledge could be fostered and ultimately build long-term collaborative problem-solving capacity.
Conclusion
Climate change presents many challenges to a country such as Cameroon which has a diversity of landscapes and shares the second largest tropical rainforest in the world, the Congo Basin. Not only is the population vulnerable to the direct effects of climate change, forest-dependent communities are also vulnerable to any environmental policy changes that may affect their access to forest resources which are a source of their livelihood. The complexity of the issues requires that there be a committed, integrated effort that cuts across state-private sector-civil society boundaries.
Results showed that while there was general awareness of the climate change issue among decision-makers, institutional response was at a very early stage. Although many within institutions felt that climate change was occurring in Cameroon, this perception did not seem to spur any concrete institutional action. However, the international discussions surrounding the importance of forests in climate change appeared to be fostering increased awareness and action in some areas at the national level. Action must be taken, therefore, to build adaptive capacity through communicating climate change information more broadly and effectively, and building awareness of its potential impacts and strategies to adapt at all levels. Furthermore, human and technical capacity needs to be enhanced on all aspects of the implementation of the carbon market and its implications for the forest. While there have been some interactions between some civil society organizations and the government in formulating Cameroon's position on policies such as REDD, overall many institutional networks appear to be weak. Weak linkages were especially evident among government institutions and between different levels of government and with local forest communities which is likely to reduce national adaptive capacity to climate change. While NGOs and forestry companies dealt with communities on some issues related to forests, biodiversity conservation and sustainable development, there are no links related to climate change.
The weak networks among institutions, in general, and on climate change in particular, has serious implications for the effectiveness of national response to climate change and to new international policies on forests. Therefore, networks need to be strengthened at the level of policy making, as well as at the level of implementation of adaptation strategies. In particular, concerted efforts need to be made to involve local communities in the climate change dialogue. The development of institutional arrangements could be facilitated by the presence of a collaborative capacity builder, that could strengthen networks so that the transfer and receipt of knowledge could be fostered and ultimately build long-term collaborative problem-solving capacity.
